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w
nedby N

obody - M
W

C
Skip V

anderm
olen - EM

C
H
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Talk overview
Trigger Levels - 0,1,2,3,…
Trigger D

etectors - 
old (CTB,M

W
C,ZD

C)
new

 (BBC,BEM
C,EEM

C,ZD
C’ (FPD

,V
FH

C))
Electronics - CD

Bs,D
SM

s,TCU
,TCD

s
Inform

ation available - d
2n/dhdf,d

2E/dhdf
H

ow
 to use it

D
on’t forget backgrounds
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STA
R Trigger levels

The trigger levels are designed to m
atch TPC tim

ing

Tim
e 0  = tim

e of interaction
particles propagate to detectors
detector signals digitized and start through decision tree

1.5 µs   = Level0 decision issued
TPC gating grid is opened

TPC digitization begins
TPC data begins spooling to receiver cards

100 µs  = Level1 decision issued
TPC drift com

plete

<5 m
s   = Level2 decision issued

10 m
s   = all TPC data has been collected by D

A
Q

12-40 m
s (depending on occupancy)  Level3 begins analysis
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EG
J

STA
R Trigger D

etectors
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Coverage

STA
R Trigger h, f Coverage

D
etector

h
f

CTB
-1

1
0

2p
BEM

C
0

1
0

2p
(M

W
C)

-2
-1

1
2

0
2p

EEM
C

1
2

2p/3
4p/3

BBC
-5

-2.1
2.1

5
0

2p
ZD

C
-5.4

-5.3
5.3

5.4
0

2p
FPD

V
FH

C

N
early H

erm
etic!

N
ote: Coverage for M

W
C is problem

atic because of noise.
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Pixels-fine

Raw
 Trigger D

ata
A

vailable at Level 2
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FIN
E PIX

EL BLO
W

U
P

CTB Slat

BEM
C Trig Tow

er

CTB/BEM
C

O
verlap

M
W

C
subsector

O
verlap of BEM

C W
ith CTB

 and EEM
C w

ith M
W

C
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Pixels - coarse array
D

SM
s in L0L1

crate

A
vailable at level 1
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N
ew

 D
etectors

•
BBC - Beam

-Beam
 Counters

•
BEM

C - Barrel Electrom
agnetic Calorim

eter
•

EEM
C - Endcap Electrom

agnetic Calorim
eter

•
ZD

C - Zero D
egree Calorim

eter Show
er M

ax
•

FPD
 - Forw

ard π
0 D

etector
•

V
FH

C - V
ery Forw

ard H
adron Calorim

eter
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BBC
See Les’ talk
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BEM
C

See Skip’s talk
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EEM
C

12 segm
ent in h

20 segm
ents in f

EEM
C patch
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ZD
C

D
o w

e get x,y grid?
D

iscussion of Show
er M

ax
addition
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N
ew

 Electronics
K

en A
sselta

Fred Bieser
Eleanor Judd 
Jim

m
ie Johnson

Bob M
inor

D
an Padrazo

Chris Perkins
Thorsten Stetzelberger
V

anessa V
aldez

John W
olf

TCU
 - Trigger Control U

nit
TCD

 - Trigger Clock D
istribution

D
SM

 - D
ata Storage and M

anipulation
CD

B - Central D
igitizer Board

Scalers
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Sim
ple D

ataFlow
 D

iagram

D
etector -> D

igitizer -> D
SM

 -> TCU
 -> TC

D
 -> other detectors -> D

A
Q

                                             |             |
                                             |            L1CPU

s
                                             |             |
                                             ------->  L2CPU

s
                                                           |
                                                          D

A
Q
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TCD

      

TCD
 D

escription

Trigger and Clock D
istribution Board

D
esigned to accom

m
odate increased num

ber of
detectors and to m

ake operation sim
pler.

1. 16 detector bits and live bits
2. V

M
E registers for stand-alone operation

a. tim
ing delay

b. live status
c. token num

ber
d. trigger w

ord
3. differential outputs for fast detectors (all 20 bits)
4. differential outputs for cable feeds to rem

ote
fanout

5. differential outputs for special triggers
6. front-panel in-situ reconfiguration of FPG

A
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N
ew

 Trigger N
etw

ork

JE

Level2 in D
A

Q
 Room

,
N

ot on platform
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D
SM

 Tree

BITS in G
U

I
are from

 last
D

SM
 to TCU
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D
SM

-tree detail
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W
hat inform

ation is available? W
hen?N

ote: W
e can trigger

on individual tow
ers,

on tow
er sum

s, on
total energy, or on
ratios of these.

N
ote: The U

PC trigger
uses individual slats in
m

aking its decision.

Level 0
D

et
M

easures
dh

df
CTB

d
2n/dhdf

2
2p

topology
.5

π/30
(M

W
C)

d
2n/dhdf

1
2p

BEM
C

d
2E/dhdf

1
2p

(tow
er sum

)
.2

π/15
(high tow

er)
0.05

π/60
jet patch

1
π/3

EEM
C

d
2E/dhdf

1
2π/3

(tow
er sum

)
.2

π/15
(high tow

er)
.05

π/60
BBC

d
2n/dhdf

1.6
2π

1.3
2p

vertex loc.
ZD

C
0

o neutral E
.1

2π
vertex loc.

FPD
d

2E/dhdf
V

FH
C

RH
IC

polarization
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Pre-Trigger

W
ho needs a pre-trigger to arrive before L0 accept?

W
hat should it be?

W
e need to clarify this issue by 20 M

ay so w
e can 

Include it in our cabling.
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Level 1 (100 ms)

Level1 operates on
all of the D

SM
 

Inform
ation in the

 L0/L1 crate.

N
ote: The BBC has an East and a W

est detector.
BEM

C and EEM
C are only on the W

est end this year.
The CTB and M

W
C have m

ultiple segm
ents in both East and W

est
available in the CPA

.

Level 1
D

et
M

easures
dh

df
CTB

d
2n/dhdf

0.5
p/2

M
W

C
d

2n/dhdf
0.5

p/2
BEM

C
d

2E/dhdf
1

2p/3
>thresholds

EEM
C

d
2E/dhdf

>thresholds
BBC

d
2n/dhdf

1.6
2π

1.3
2p

ZD
C

E at 0
o

all PM
T data

FPD
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Level 2 (<5 m
s)

Level2 operates on all of the raw
 trigger

detector data, w
hich it gathers from

 the D
SM

tree, plus the data and results of Level1.
W

e m
ay also have the full BEM

C individual
detector data (4800 channels +SM

D
??)w

/i 400 µs next year.

Level 2
D

et
M

easures
dh

df
CTB

d
2n/dhdf

0.5
p/30

M
W

C
d

2n/dhdf
0.25

p/12
BEM

C
d

2E/dhdf
0.2

p/15
EEM

C
d

2E/dhdf
0.2

π/15
BBC

d
2n/dhdf

1.6
p/8

1.3
p/4
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Coverage detail
Trigger D

etector Coverage – D
etail

D
etector

h
lo

h
hi

f
lo

f
hi

df
C

TB
240 slats

-1
1

0
2π

w
est outer slat

-1.0
-0.5

π/30
w

est inner slat
-0.5

0
π/30

east inner slat
0

0.5
π/30

east outer slat
.5

1.0
π/30

M
W

C
-E

48 subsectors
-2.1

-1.0
0

2π
subsector 0

-2.08
-1.63

π/6
subsector 1

-1.63
-1.35

π/6
subsector 2

-1.29
-1.10

π/6
subsector 4

-1.10
-0.96

π/6
M

W
C

-W
48 subsectors

1.0
2.1

0
2π

subsector 0
2.08

1.63
π/6

subsector 1
1.63

1.35
π/6

subsector 2
1.29

1.10
π/6

subsector 4
1.10

0.96
π/6

BEM
C

-W
150 trig tow

ers
0

1.0
0

2π
tower

2400 towers
0.05

π/60
trigger tow

er
4x4 tow

ers
0.2

π/15
jet-patch

20x20 tow
ers

1.0
π/3

EEM
C

-W
720 tow

ers
1.0

2.0
2π/3

4π/3
tow

er-inner
1.943

2.0
π/30

tow
er-outer

1.0
1.099

π/30
BBC

-E
24 hex dets

-5.0
-2.1

0
2π

inner ring
16 dets

-5.0
-3.4

π/8
outer ring

8 dets
-3.4

-2.1
π/4

BBC
-W

24 hex dets
2.1

5.0
0

2π
inner ring

16 dets
3.4

5.0
π/8

outer ring
8 dets

2.1
3.4

π/4
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ZD
C D

etail

ZD
C D

ata D
etail

0
ZD

CE PM
T1

1
ZD

CE PM
T2

2
ZD

CE PM
T3

3
ZD

CE PM
T sum

4
ZD

CW
 PM

T1
5

ZD
CW

 PM
T2

6
ZD

CW
 PM

T3
7

ZD
CW

 PM
T sum

8
ZD

CE PM
T1 attn.

9
ZD

CE PM
T3 attn.

10
ZD

CE PM
T sum

 attn.
11

ZD
CW

 PM
T1 attn.

12
ZD

CW
 PM

T3 attn.
13

ZD
CW

 PM
T sum

 attn.
14

ZD
CE TA

C
15

ZD
CW

 TA
C
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W
hat can w

e do w
ith it

A
t Level 0 -- D

SM
 analysis, crude pixels

m
in bias, centrality, jets, high-pt, U

PC, vertex

A
t Level 1 - V

M
E CPU

s, coarse pixel array
beam

-gas rejection, geom
etry verification

A
t Level 2 - Linux farm

, fine pixel array
jet isolation, 2&

4 particle geom
etry,??

A
t Level 3 - Linux farm

 - com
bined w

ith tracks

A
t D

A
Q

 - global event selection
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Level 0 Exam
ple

Level 0 Bit Exam
ples

bit
Run2-A

uA
u

Run2-pp
Run2003

0
M

ult. lo
M

ult. lo
M

1
1

M
ult. m

id
M

ult. m
id

M
2

2
M

ult. hi
M

ult. hi
M

3
3

U
PC

FPD
 –no busy

U
PC

4
Blue

Blue
Blue

5
Y

ellow
Y

ellow
Y

ellow
6

==0
FPD

 busy
BBC TA

C
7

ZD
C TA

Cs
BBC –no vertex

ZD
C TA

C
8

ZD
C sum

BBC -vertex
BBC coinc

9
ZD

C coinc
H

iTow
er –lo

ZD
C sum

10
BEM

C
H

iTow
er –hi

H
iTow

er –lo
11

special
special

H
iTow

er –hi
12

N
/A

N
/A

FPD
13

N
/A

N
/A

Jet 1
14

N
/A

N
/A

15
N

/A
N

/A
special

The Run2003 values are a suggested bit list. W
e w

ill finalize this
list in Septem

ber after discussing conclusions from
 this m

eeting
and any other issues that arise in the Trigger Board.
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Scaler Boards

STA
R Scaler Boards

bit
scaler 1

scaler 2
scaler 3

scaler 4
0

M
1

M
1

BBC1
1

M
2

M
2

BBC2
2

M
3

M
3

BBC3
3

U
PC

U
PC

BBC4
4

Blue
Blue

BBC5
5

Y
ellow

Y
ellow

BBC6
6

ZD
C Tim

e
ZD

C Tim
e

BBC7
7

ZD
C A

nalog
ZD

C A
nalog

BBC8
8

ZD
C Coinc

ZD
C Coinc

BBC9
9

EM
C Esum

 1
EM

C Esum
 1

BBC10
10

EM
C Esum

 2
EM

C Esum
 2

BBC11
11

EM
C Tow

er 1
EM

C Tow
er 1

BBC12
12

EM
C Tow

er 2
EM

C Tow
er 2

BBC13
13

BBC Tim
e

BBC Tim
e

BBC14
14

BBC Coinc
BBC Coinc

BBC15
15

Trigger live
Trigger live

BBC16
16

SSD
 live

SSD
 live

RH
IC0

17
PM

D
 live

PM
D

 live
RH

IC1
18

TO
Fp live

TO
Fp live

RH
IC2

19
RICH

 live
RICH

 live
RH

IC3
20

FTPC live
FTPC live

RH
IC4

21
EM

C live
EM

C live
RH

IC5
22

SV
T live

SV
T live

RH
IC6

23
TPC live

TPC live

Expect up to 10 boards
Each having 24 input bits

Synchronous operation
(input bit pattern recorded
for each RH

IC Strobe received)

A
t least one board w

ill
have £ 16 bits from

 last
D

SM
 plus LIV

E bits as input 



6 M
ay 2002

LBL Trigger W
orkshop - H

jC
29

Installation Schedule
N

eed Level0 trigger ideas in place by 1 Sept

W
e need this form

ation to program
 the D

SM
 tree, a process w

hich takes
 m

any w
eeks. O

nce w
e have program

m
ed the D

SM
s, w

e develop a set
 of up to 16 bits that are then available for the user to select the particular
 trigger desired at run tim

e, using the m
uch-loved G

U
I. 

W
e need Level2 sim

ulations and data analysis
before im

plem
enting triggers
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Background Issues

W
e need to develop good background rejection algorithm

s
based on the data w

e took in FY
02.

Can use the EEM
C and M

W
C for charged particle vetoing

 at Level 0 for U
PC and low

-M
 studies
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Conclusions
Expect to use m

in bias, central, U
PC, high-pt and jet

triggers for heavy ion running

Expect to use m
in bias, high-pt, jet and π

o triggers
for proton running.

N
eed interested parties to develop and test trigger ideas


